I. Introduction
PVY is the type member species of the family potyviridae (Galis et al., 2000). PVY is considered one of the most damaging potato viruses causing significant yield losses because the infection with PVY spread easily and the yield reduction reached to 80% in potato and 39-75% in tobacco (DE Bokx and Huttinga, 1981) depending on the PVY strains, cultivars and time of infection. Primary symptoms of PVY are necrosis, mottling or yellowing of leaflets, leaf dropping or sometimes premature death. These viruses display a monopartite genome constituted of positive sense single stranded RNA bordered by two distal non-translated regions (Hollings and Brunt, 1981) and translated into a polyprotein which is processed by three viral proteases into nine functional proteins (Riechmann et al., 1992). PVY is wide spread all over the world and causes economically important disease not only to solanaceous crops but also too many solanaceous weeds (Glais et al., 2002;Quintero-Ferrer and Karasev,2013 ).
The PVY isolates have classically been divided into three main strains (DE Bokx and Huttinga, 1981 ). The common strain or ordinary strain (PVY O ) induced mainly severe systemic crinkle symptoms, rugosity of leaf drop, streak on potato, systemic necrosis on Physalis floridana, and systemic mottling on tobacco plants. The (Ouchterlony, 1962) .
The objective of the present work is to determine the distribution and prevalence of PVY strains in different locations at 3 governorates in Egypt based on external symptoms and using DAS-ELISA. Agar double diffusion test was identity of the isolated PVY strains. Productivity of potato PVY infected cultivar Spunta was conducted also.
II.

Materials And Methods
Incidence of PVY strains affecting potato plants in some governorates
Field survey studies were conducted during three growing seasons to study the prevalence and distribution of PVY strains infecting potato in different locations at Behairah, Sharkia and Menoufia governorates (Egypt). (Solanum tuberosum) cultivars Nicola and Spunta. The most common symptoms detected in the field were different types of mosaic, leaf crinkling, necrosis and leaf drop streak. Evaluation of disease incidence was based on external symptoms and serological diagnosis was carried out using DAS-ELISA. The virus strains were detected in naturally infected potato plants using specific monoclonal antibodies for PVY 
Serological detection of PVY strains A). Direct double antibody sandwich (DAS-ELISA):
The direct double antibody sandwich (DAS-ELISA) was used for virus detection as mentioned by Clark and Adams (1977). Four monoclonal antibodies were used: MAb1 specific to PVY O strain, MAb2 specific to PVY N strain, MAb3 specific to PVY C strain, MAb4 specific to PVY NTN strain and polyclonal antibody to all PVY strains. Positive samples and all antibodies were kindly provided by. Dr. Robert Bruns, Edinburg University, Scotland.
Polyethylene microtitre plates (flat bottom type) were coated with specific immunoglobin 200μl/well IgG at the rate 1 μg/ml in coating buffer pH 9.6, then plates were incubated at 37 o C for 2hr. Plates were washed three times with PBS-Tween 20 buffer pH 7.4, 3 min. The tested samples were prepared by grinding one gram of leaf and petiole tissues in 4 ml phosphate-buffer saline PBS pH 7.4, then 200 μl were added per well and 2 wells from healthy plants as a negative control and from diseased plants as a positive control followed by incubation at 4 o C overnight. Plates were washed 3 times as mentioned above. Alkaline phosphatase conjugated IgG was added with rate of 200 μl /well at a dilution of 1:1000 in conjugate buffer and then incubated at 37 o C for 3hr. Plates were washed 3 times as mentioned above and then 200 μl of the substrate (P-nitrophenyl phosphate) prepared immediately before use in substrate buffer with a final concentration of 1 μg/ml were added for each well. The plates were incubated at room temperature for one hour or as long as it necessary to develop reaction. The reaction was stopped by adding 50 μl 3M NaOH to each well. Plates were examined to measure the optical density (O.D.) at 405nm-wave length with a spectrophotometer (Dynatech laboratory MR7000). The positive results were recorded over to 2 time fold a negative control and less than that is considered as a negative reaction.
B). Agar double diffusion test:
Serological detection and distinction of the virus strains was done by ouchterlony double-diffusion test according to Purcifull and Batchelor (1977). 4 g agar was added to 300 ml of distilled water in a beaker and autoclaved for 5 min at 121 o C, then 5.0 g sodium azide was added to the molten agar and mixed well. 2.5 g SDS was added to 100 ml of hot distilled water and added to the agar-azide mixture. Bring up to a volume of 500 ml with blot distilled water and mixed well. Petri dishes were placed on a level surface and added 12 ml/ dish and allowed medium to gel, then were stored plates in closed plastic bags at NTN and universal antiserum for all PVY strains. Crude sap preparation were placed in the peripheral wells after extracted in 3% SDS and each test antiserum was placed in the control well in a separate plate. Petri dishes were placed in covered plastic boxes to maintain humidity and incubated for 2 days at 25 o C.
Productivity of potato cultivar Spunta to infected with virus strains
This work was conducted in open field in the farm of Meit-Kenana, Benha, Qalubia, Egypt to assess the productivity of potato cv. Spunta as infected by virus strains. Field inspections and the collection tubers were done. The tubers which used in this experiment were checked for the freeing from virus infection using DAS-ELISA, 50 tubers were planted separately in open field on 5 lines (each line contains 10 plants). Ten plants of growing potato plants were mechanically inoculated five weeks after planting with each strain and ten healthy plants were left without inoculation as a control. The inoculation process were carried under natural conditions and the potato plants were covered with a transparent plastic sheets, After 120 days the tubers from each potato plant were collected and the weight of tubers were estimated. The reduction of productivity of potato yield as compared to control was calculated as follows:
(The weight of healthy tuber -The weight of infected tuber) X 100 The weight of healthy tuber The inoculated plants were tested using DAS-ELISA.
III. Results
Incidence of PVY strains affecting potato plants in some governorates
Field survey studies were conducted during three growing season to study the prevalence and distribution of PVY strains infecting potato in different locations at Behairah, Sharkia and Menoufia Governorates (Egypt) using ELISA test.
Data in Table (3, 4 & 5) showed that incidence of PVY strains were from (6%-63.5%), (4.2%-67%) and from (2.5%-36.7%) during the nile, winter and summer growing season respectively. 232 samples of suspected infected potato plants were collected at the nile growing season. Obtained data presented in Table ( 3) and Fig. (4) 
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Serological detection of PVY strains
Enzyme linked immunosorbent assay was successfully conducted using monoclonal antibodies (MAbs) were applied to identify PVY strains (PVY ) reacted strongly with the specific antiserum for each strain forming a prominent precipitin line in SDS-double diffusion test (Fig. 4) . Also, clear positive reaction was obtained when specific PVY N antiserum was checked with the sap of PVY NTN and PVY N . Fig. (4) Showed that antiserum for all PVY strains (universal) reacted strongly with the four tested PVY strains. 
IV. Discussion
Field surveys were conducted during three growing seasons to study the prevalence and distribution of PVY strains infecting potato in some locations along three governorates (Behairah, Sharkia and Menoufia) in Egypt. The obtained results also indicated the high incidence of PVY in nile and winter growing seasons compared with summer growing season. The high incidence in nile and winter growing seasons could be attributed to the fact that farmers during these seasons used their own stored potato tubers, while the low incidence in the farms during the summer growing season may be due to the use of imported and certified potato tubers which are virus-free. The incidence of PVY in summer growing season may be due to the presence of aphids which transmit the PVY strains and also mechanical transmission from susceptible hosts which act as additional reservoirs for these strains. Potato virus Y is one of the most important viral diseases of potato worldwide, causing up to 80% yield losses in several Solanaceous crops (DE Bokx and Huttinga; and Nilesen et al., 1999). The disease is especially serious in areas and in years where large numbers of aphids cause the spread virus infection.
The identity of PVY strains using agar double diffusion test showed that Positive reactions were obtained when specific PVY strains antiserum was checked individually with the sap of infected-PVY strains tobacco leaves.
Results of the effect of infection with PVY different strains on the productivity of potato (S. tuberosum cv. Spunta) were carried out under field condition. The results found that potato plants inoculated with PVY 
